DC_YM26

Procedures and Products
All reagents were purchased from commercial sources and used without further purification, unless otherwise indicated. 132.8, 129.0, 128.4, 128.0, 126.8, 126.1, 122.1, 71.0, 54.8, 50.1, 49.6, 38.4, 36.6 
Synthesis of 4-(
Step 1: To a solution of diisopropylamine (0.5 mL) in THF (10 mL) was added n-butyllithium solution in hexane (2.2 mL, 1.6 M in hexane) at -78°C . The mixture was stirred at -78℃ for 15 min to get a LDA solution, then EtOAc (0.34 mL) was slowly added to the reaction mixture at -78°C . After 20 min, a solution of benzophenone (637 mg, 3.5 mmol) in THF (10 mL) was slowly added to the mixture.
The reaction mixture was stirred at -78°C for 2 h. Step 3: The p-toluenesulfonyl chloride (125 mg, 0.66 mmol) was added to the solution of the diol 4 (100 mg, 0.44 mmol) in dry pyridine (3 mL) at 0°C under atomosphere of argon, and the mixture was stirred at 0°C for 4 h. The mixture was diluted with EtOAc and washed with hydrochloric acid (2 M), the combined organic layers were washed with brine, and dried over Na 2 SO 4 , and concentrated. (t, J = 7.3 Hz, 2H), 2.44 (s, 3H).
Step 4: A solution of tosylate 5 (382 mg, 1 mmol) in CH 3 CN (5 mL) was added 4-(4-chlorophenyl)-4-hydroxypiperidine (211 mg, 1 mmol) and Na 2 CO 3 (318 mg, 3 mmol), and the mixture was stirred at 80°C for 4 h. 
Synthesis of 4-(4-(
Step 1: To a solution of diisopropylamine (0.7 mL) in THF (10 mL) was added n-butyllithium solution in hexane (3.1 mL, 1.6 M in hexane) at -78°C . The mixture was stirred at -78°C for 15 min to get a LDA solution, then 1-Boc-4-piperidone (1.0 g, Step 2: To a solution of enol triflate 6 (331 mg, 1 mmol) in THF (4 mL) were added 4-chlorobenzeneboronic acid (187 mg, 1.2 mmol), saturated NaHCO 3 solution (1 mL)
and PdCl 2 (PPh 3 ) 2 (14 mg, 0.02 mmol), and the mixture was stirred at reflux for 2 h.
The mixture was diluted with EtOAc and the aqueous layer was separated and extracted with EtOAc. The organic layers were combined, washed with brine, dried over Na 2 SO 4 and concentrated under reduced pressure. The residue was purified by flash column chromatography (petroleum ether/ethyl acetate = 2/1) to give compound Step 3: A round-bottom flask was placed a solution of compound 7 (293 mg, 1 mmol) in ethyl acetate (5 mL), hydrogen chloride (gas) was bubbled through the solution and Step 4: A solution of compound 8 (55 mg, 0.24 mmol) in CH 3 CN (5 mL) was added dihydro-N,N-dimethyl-3,3-diphenyl-2(3H)-furaniminium bromide (9, 65 mg, 0.19 mmol) and Na 2 CO 3 (60 mg, 0.57 mmol), and the mixture was stirred at 80°C for 4h. 
Synthesis of 4-(4-(4-chlorophenyl)piperazin-1-yl)-N,N-dimethyl-2,2-diphenylbutan amide (DC_YM7)
A solution of compound 9 (50 mg, 0.14 mmol) in CH 3 CN (5 mL) was added 1-(4-chlorophenyl)piperazine (10) 140.7, 128.8, 128.4, 128.1, 126.8, 124.1, 117.0, 59.7, 55.8, 53.0, 49.0, 42.5 
Synthesis of 4-(4-(
Step 1: To a solution of 4-bromo-2,2-diphenylbutyric acid (11, 2 g, 6.3 mmol) in
CHCl 3 (15 mL) was added SOCl 2 (2 mL) dropwise. The mixture was refluxed for 4 h and allowed to cool, and the solvent was removed in vacuo. The crude acid chloride was used without purification. To a solution of diethylamine (0.77 mL) and Na 2 CO 3 (1.6 g, 15 mmol) in H 2 O (10 mL) was added dropwise a solution of 4-bromo-2,2-diphenylbutyroyl chloride in PhMe (7 mL), while the temperature was kept between 0 and 5°C . The mixture was stirred for an additional 2 h and extracted with CHCl 3 . The organic layer was dried over Na 2 SO 4 and the solvent removed in vacuo. The crude compound 12 was used in the next step without purification.
Step 2: A solution of compound 12 (373 mg, 1 mmol) in CH 3 CN (5 mL) was added compound 8 (229 mg, 1 mmol) and Na 2 CO 3 (318 mg, 3 mmol), and the mixture was stirred at 80°C for 4 h. Then the solvent was removed in vacuo. The residue was diluted with EtOAc and washed with water. The organic layers were combined, washed with brine, dried over Na 2 SO 4 and concentrated under reduced pressure. The residue was purified by flash column chromatography (dichloromethane/methanol = 20/1) to give compound DC_YM8. Yield, 70%; mp 165 -167 °C; 1 H NMR (300 -0.01 (t, J = 6.9 Hz, 3H); 13 C NMR (125 MHz, CDCl 3 ) δ 172. 5, 140.4, 138.5, 134.2, 133.1, 128.6, 128.4, 128.2, 127.0, 126.3, 59.6, 55.0, 53.5, 52.1, 49.7, 43.6, 40.7, 12. 6. Synthesis of 4-(4-(4-chlorophenyl)-3,6-dihydropyridin-1(2H)-yl)-2,2-diphenyl butan-1-amine (DC_YM9)
Step 1 Step 2: LAH (0.15 mL, 2.4 M in THF) was slurried in anhydrous THF (5 mL), and the solution was cooled in an ice bath to 0°C under nitrogen. AlCl 3 (49 mg, 0.37 mmol) was dissolved in anhydrous THF (5mL 132.7, 128.4, 128.2, 128.1, 126.2, 122.3, 53.9, 53.4, 51.0, 50.6, 49.1, 33.5, 28 7. DC_YM10 to DC_YM20 were synthesized according to the procedure for synthesis of DC_YM6 using various of 4-aryl substituted-1,2,3,6-tetrahydropyridine (14) 8. General procedure for the synthesis of DC_YM21 to DC_YM27 (taking DC_YM21 as an example):
Step 1: A solution of 2-phenylacetonitrile (15a, 3 g, 25 mmol) in Et 2 O (50 mL) was added bromocyclopentane (16a 2.7 mL) and NaNH 2 (1 g, 25 mmol), the mixture was refluxed for 3 h then quenched with water and extracted with EtOAc. The combined organic layers were washed with brine, and dried over Na 2 SO 4 , and concentrated. The residue was purified by column chromatography with petroleum ether/ethyl acetate (30/1, v/v) to obtain the compound 17a (90% yield).
Step 2: To a solution of compound 17a (253 mg, 1.4 mmol) in PhMe (10 mL) was added 2-(tert-butyldimethylsilyloxy)ethyl bromide (327 g, 1.4 mmol) and NaNH 2 (164 mg, 4.2 mmol), the mixture was stirred at 120°C for 3 h then quenched with water and extracted with EtOAc. The combined organic layers were washed with brine, and dried over Na 2 SO 4 , and concentrated. The residue was purified by column chromatography with petroleum ether/ethyl acetate (30/1, v/v) to obtain the compound 18a (85% yield)
Step 3: To a stirred solution of compound 18a (343 mg, 1 mmol) in THF (5 mL) was added tetrabutylammonium fluoride (1 mL, 1M in THF), the reaction was stirred at room temperature for 2 h. The mixture was diluted with EtOAc and washed with water. The organic layers were combined, washed with brine, dried over Na 2 SO 4 and concentrated under reduced pressure. The residue was purified by flash column chromatography (petroleum ether /acetone = 2/1) to give compound 19a (90%).
Step 4: The p-toluenesulfonyl chloride (191 mg, 1mmol) was added to the solution of the compound 19a (206 mg, 0.9mmol) in dry pyridine (5mL) at 0°C under atomosphere of argon, and the mixture was stirred at 0°C for 4 h. The mixture was diluted with EtOAc and washed with hydrochloric acid (2 M), the combined organic layers were washed with brine, and dried over Na 2 SO 4 , and concentrated. The residue was purified by column chromatography with petroleum ether/ethyl acetate (6/1, v/v) to obtain the compound 20a (85% yield).
Step 5: A solution of compound 20a (383 mg, 1mmol) in CH 3 CN (5mL) was added compound 8 (229 mg, 1mmol) and Na 2 CO 3 (318 mg, 3mmol), and the mixture was stirred at 80°C for 4 h. Then the solvent was removed in vacuo. The residue was diluted with EtOAc and washed with water. The organic layers were combined, washed with brine, dried over Na 2 SO 4 and concentrated under reduced pressure. The residue was purified by flash column chromatography (petroleum ether /acetone = 3/1) to give compound 21a (70%).
Step 6: LAH (0.15 mL, 2.4 M in THF) was slurried in anhydrous THF (5 mL), and the solution was cooled in an ice bath to 0°C under nitrogen. AlCl 3 (49 mg, 0.37 mmol) was dissolved in anhydrous THF (5 mL). The AlCl 3 solution was added to the LAH slurry via an addition funnel over 15 min. Compound 21a (50 mg, 0.12 mmol) was dissolved in anhydrous THF (5mL). This solution was added to the LAH/AlCl 3 mixture slowly. The resulting mixture was stirred at ambient temperature for 1 h and then heated to reflux for 7 h. When cooled to 0°C the reaction was quenched with water and extracted with Et 2 O. The combined organic layers were washed with brine, and dried over Na 2 SO 4 , and concentrated. The residue was purified by column chromatography with dichloromethane/methanol (15/1, v/v) to obtain the compound DC_YM21 (53%).
